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INTRODUCTION

SARS-CoV and MERS-CoV, may cause respiratory failure and death. Based on the current sequence databases, all human CoVs have animal origins: SARS-CoV,
MERS-CoV, HCoV-NL63, and HCoV-229E have originated in bats; HCoV-OC43 and HCoV-HKU1 originated from rodents2. SARS-CoV-2 belongs to a 2B-CoV
group; it is different to SARS-CoV, although they share
approximately 80% of their genome. Initial comparisons have shown 99.9% conservation, suggesting a
common and recent ancestor3. It seems that this virus
uses the same receptor angiotensin-converting enzyme 2 (ACE-2) as SARS-CoV4. ACE-2 receptor is
predominantly found in the lower respiratory tract,
which may explain the relationship between these
two viruses and pneumonia. Its nucleocapsid protein
is highly conserved (90% identical to SARS-CoV),
and thus, it may be used to detect antibodies to track
down those patients exposed but that remained
asymptomatic.

On January 30, 2020, the World Health Organization
Director-General declared that the outbreak of the
2019 new coronavirus (initially named 2019-nCoV,
and currently known as SARS-CoV-2) constitutes a
Public Health Emergency of International Concern1.
This is the third CoV that emerges in this century causing human outbreaks and thought to arise from exposure to animals. As of February 17, 2020, the total
number of cases worldwide (25 countries outside of
China) is, globally, about 71,429 cases, 6198 in severe
condition and 1669 deaths, with a fatality rate of
2.48% (data from the World Health Organization at
https://www.who.int/emergencies/diseases/novelcoronavirus-2019/situation-reports/).

Origin
CoVs are enveloped RNA viruses widely distributed
among humans, animals, and nature. Their genomes
undergo frequent recombination. These two features
and the increasing contact between animals and humans cause periodic outbreaks of cross-species infections. Four CoVs – 229E, OC43, NL63, and HKU1 –
cause common cold, while two more virulent strains,

Clinical features, diagnosis,
and treatment
Most patients with SARS-CoV-2 present the now
called COVID-19 disease (from the acronym Coronavirus disease 2019), with fever and cough, but may
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December, but perhaps earlier, it seemed probable
that a new virus was causing severe cases of respiratory disease. The fast and reliable tools now available
showed that this, in fact, was the case, and the Chinese Center for Disease Control and Prevention (China CDC) laboratories rapidly informed about the
SARS-CoV-2 as the causative agent.

also show malaise, diarrhea, headache, sore throat,
and dyspnea5. Cases in children are rare and very few
cases have been reported in this population; the median age of those infected patients is 49 years. Most
cases have been mild, but hospitalized patients show
signs and symptoms of pneumonia with large lung
infiltrates. Some patients develop acute respiratory
distress syndrome and need intensive care, particularly those with comorbidities. Symptoms of COVID-19 are not specific, and the most important factor to suspect the infection is travel history to
China, other regions affected or having had direct
contact with a case. The incubation period varies
between 2 and 14 days. Most reports show a mortality rate around 2%. Until now, mortality seems to
be associated with hypertension and diabetes, but
is too soon to define more precisely all risk factors
associated with this fatal outcome and very few
cases have been reported in this population.

The next set of questions, in turn, may be even more
difficult to answer as explained before, i.e., is there a
common link between cases? Is this a human pathogen or is it associated to other reservoirs? And, if
human-to-human transmission is the main route, how
fast is it spreading? Are there super-spreaders as
noted in the first SARS-CoV outbreak? To answer
these questions, both conventional epidemiologic
studies and molecular tools are needed. As discussed
before, this virus is adapted to humans, perhaps more
linked to bat CoVs; nevertheless, although detecting
sequences of this virus in the environment of a seafood market was important, intermediate hosts cannot be ruled out (pangolin was suspected to be involved in this CoV infection).

The diagnosis of COVID-19 is currently based on
nucleic acid amplification techniques. Laboratory facilities have developed multiple PCR assays that can
amplify several viruses. Perhaps, more important
than to assure which virus is producing the infection
is the ability of the method to rule out the diagnosis. Whole-genome sequencing has also provided
important information. Definitive diagnosis still requires that clinical samples are sent to referral
laboratories.

Until this point, although there still is some debate
about which is the best mode of transmission, contact, aerosols, droplets, or a combination of these, the
intrinsic dynamics and the modeling that have been
carried out have shown that the basic reproductive
number for SARS-CoV-2 is 2.68 (95% CI 2.47-2.86)
and that the epidemics doubling time is 6.4 days
(95% CI 5.8-7.1)6.

At present, there is no proven effective drug treatment for SARS-CoV-2. A controlled clinical trial was
initiated with the nucleoside analog remdesivir that
showed some activity in patients with MERS-CoV. In
severe cases, advanced ventilatory management and
intensive therapy support have been required. Most
cases, with mild manifestations, only require symptomatic treatment.

This is extremely helpful information since it shows
that considerable effort to stop the epidemic within
China and worldwide will be needed.

Mexico and SARS-CoV-2
In Mexico, since it was observed that the virus has an
important transmissibility, the Ministry of Health convened an expert group to update the protocols to face
a pandemic and adjust them to the SARS-CoV-2. The
protocols for the identification of travelers with suspected infection, contact follow-up and case studies,
as well as the standardization of the diagnostic test
and its validation in different centers have been established. There is a call center for the attention of the

Molecular epidemiology:
tracking down the epidemics
and the future
Perhaps, the most important and intriguing question
to be resolved when a new infection breaks through
is what is causing this set of infections. Since late
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population, case registration, home delivery for the
sampling of mild cases, and the reference of patients
potentially complicated to specialized centers7.
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